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@ Shortening for hard butter product and process for producing hard butter product. 

(s^ Shortening for a hard butter product which comprises 
crystallized fat, the crystallized fat comprising 1,3-saturated- 
2-unsaturated triglyceride the total carbon atoms of the 
constituent fatty acid residues of which are not less than 50, 
and with a proportion of the crystals of the crystallized fat being 
in their stable type. There is also disclosed a process for 
producing such shortening and a process for producing a hard 
butter product which comprises adding. Such shortening to a 
molten mixture of hard butter ingredients during cooling and 
solidifying of the mixture without melting crystals of the 
shortening. 
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Description 

SHORTENING FOR HARD BUTTER PRODUCT AND PROCESS FOR PRODUCING HARD BUTTER PRODUCT 



The present invention relates to shortening for 
hard butter products and to a process for producing 
hard butter products. Particularly, it relates to 5 
shortening which is easily handled and has the 
advantage of eliminating or simplifying tempering of 
a hard butter product, The process of the present 
invention provides a hard butter product having 
excellent qualities by using the shortening of the 10 
present invention with no or a simplified tempering 
operation. 

in a process for producing a hard butter product 
such as chocolate, tempering is an important 
process step for facilitating release of a solidified 15 
product from a mold and for obtaining a product 
having good properties such as excellent luster, 
gloss, mouthfeel or the like. 

However, in general, the tempering of chocolate is 
troublesome and there is a tendency to omit the SO 
tempering operation. For this purpose, a hard butter 
having a high eiaidin content, or a hard butter 
wherein the fatty acid arrangement is randomized by 
interesterification or the like has been used. How- 
ever, irascibility of these hard butters with cacao 25 
butter is limited and, thereby, taste and flavour of the 
resulting product are also limited. 

Further, regarding a method for tempering, there 
are optimum conditions for each production de- 
pending upon the particular kind of a hard butter 30 
used, composition and oil content as well as the 
presence of milk solids, but it is not always easy to 
find out the suitable conditions. 

Thus, various methods have been employed for 
tempering. However, in general, tempering usually 35 
involves at least one step for force-cooling a molten 
oily composition and at least one step for reheating it 
(for example, "Seika Jiten", page 459, October, 1981 
published by Asakura Shoten}. 

Such tempering of chocolate is aimed at formation 40 
and increase in p-crystals. In contrast to this, 
P'-crystals are generally preferred as those of 
shortening (for example, "Yushi Yogo Jlten", edited 
by Ninon Yukagaku Kyokai, published in October 
1987). and the content of p-crystais generally is low. 45 
Although liquid shortening wherein (J-crystais pre- 
dominantly exist is also known {U.S. Patent No 
3,360.376), its hard stock generally contains tri-satu- 
rated triglycerides as a main ingredient. Therefore, 
this is used for baking or the like and has no relation SO 
with chocolate production. 

in the case of other hard butter products which 
contain a considerable amount of a fat or oil 
ingredient having a low melting point in addition to 
hard butter, it is difficult to effect tempering, which 55 
results in lowering of gioss and blooming of hard 
butter ingredient during storage. 

The present inventors have developed shortening 
which is suitable for a hard butter product such as 
chocolate. This is unexpected from the viewpoint of 60 
conventional usages of shortening. It has been 
found that, by using this shortening, the tempering 
operation in the production of a hard butter product 



can be eliminated or simplified or can be carried out 
by a standardized step. In addition, it has also been 
found that this shortening is a cheap source of 
crystals which can become cores for growth of 
stable crystals in a hard butter product and has good 
dispersibiiity. 

The present invention provides shortening suit- 
able for producing a hard butter product such as 
chocolate. 

The present invention also provides a process for 
producing a hard butter product by using the 
shortening of the present invention. 

Other advantages of the present invention will 
become apparent to those skilled in the art from the 
following description. 

in one aspect of the present invention, there is 
provided shortening for a hard butter produci which 
comprises a crystallized fat composed of as a main 
Ingredient 1 ,3-saturated-2-unsaturated triglyceride 
(hereinafter referred to as SUS type triglyceride) the 
total carbon atoms of the constituent fatty acid 
residues of which are not less than 50, and main 
crystals thereof being of their stable type. Another 
aspect of the present invention is a process for 
producing a hard butter product which comprises 
adding the above shortening to a molten mixture of 
hard butter ingredients during cooling and solid- 
ifying of the mixture without melting crystals of the 
shortening. 

The present invention aiso encompasses the use 
of such shortening in the manufacture of chocolate 
and chocolate containing such shortening. 

The present invention includes a process for 
producing shortening as defined above by mixing 
and/or kneading a molten oily mixture of 1,3-satu- 
rated-2-unsaturated glyceride, the total carbon 
atoms of the, constituent fatty acid residues of which 
are not less than 50, with fat or oil being rich in a 
iow-melting point ingredient, and cooling the mix- 
ture. 

The term "hard butter" used herein includes for 
example, cacao butter, cacao butter equivalents and 
cacao butter substitutes. The term "hard butter 
product" used herein Includes, for example, oily 
confectionery comprising as main ingredients fats 
and oils, milk solids and sugars with or without a 
small amount of water (generally, less than 5% by 
weight in the product), for example, chocolates and 
confectionery containing a considerable amount of a 
fat or oil ingredient having a Sow melting point in 
addition to a hard butter such as creams for fillings, 
centers and the like. 

Shortening 

The shortening of the present invention necessar- 
ily contains a crystallized fat the main ingredient of 
which is SUS type triglyceride. The total carbon 
atoms*' of the constituent fatty acid residues of the 
triglyceride should be not less than 50. 

When the total carbon atoms are less than 50, the 
melting point of the triglyceride becomes too low, 
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even if it is in the form of stable crystals. Therefore, is 
becomes difficult to add the shortening to a mixture 
of hard butter ingredients such as a chocolate mix 
without melting the crystallized fat, and the elimina- 
tion or simplification of the tempering operation of 
chocolate may not be obtained. When the number of 
the totai carbon atoms becomes larger, the melting 
point of the triglyceride becomes higher. Therefore, 
the crystallized fat becomes hard to melt even by 
contacting with a molten chocoiate mix, which is 
generally advantageous from the viewpoints of the 
amount of the shortening to be used or the broader 
range of operable temperatures. 

If the triglyceride of the main ingredient is not 
SUS-type but is, for example, that readily obtained 
from a completely hydrogenated hardened oil 
wherein 2-position is also saturated, that is, a 
tri-saturated triglyceride, good crystal growth can 
not be accelerated, which results in, for example, 
difficulty In release of a chocolate mix from a mold 
after cooling and, even if released, inferior gloss. 
Further, in the case of an isomer glyceride, i.e., 1 ,2- 
or 2,3-saturated-3~ or 1 -unsaturated glyceride, good 
crystal growth can not be accelerated, either. 

in general, when the content of the triglyceride in 
the crystallized fat of the shortening is higher, a 
better result is expected. The content is, preferably, 
not (ess than 500/o by weight and, more preferably, 
not less than 70% by weight. In SUS-type trigly- 
ceride in the crystallized fat, when the purity of the 
main molecule is higher, a better result of accelera- 
ting good tempering or eliminating the operation can 
be expected. That is, when the amount of one kind of 
triglyceride of SUS-type triglycerides in the crystal- 
Sized fat becomes 50Q/o or more, a preferred result 
can be obtained. For example, rather than cacao 
butter, the glycerides composed of solely 2-oleopai- 
mitostearin can provide the similar favorable result 
to that obtained by using a triglyceride having a 
longer carbon chain. 

In the shortening, the content of SUS type 
triglyceride the total carbon atoms of constituent 
fatty acid residues of which are not less than 50 is 
preferably, not less than 5% by weight, more 
preferably, 10 to 90<Vo by weight. When it is less than 
5% by weight, the effect of eliminating or simplifying 
tempering is inferior and, when it is more than 90<>/o 
by weight, the product is hardly plasticized. 

Further, the main crystals of the crystallized fat 
should be of their stable-type. Otherwise, the effect 
of accelerating tempering becomes inferior and the 
product cast in a mold can not be released from the 
mold unless the conventional tempering is con- 
ducted. Even when used for enrobing, fat bloom is 
immediately caused. The term "stable type crystals" 
used herein means a crystal form showing at ieast 4 
peaks of a short lattice spacing (side lattice spacing) 
in a X-ray diffraction spectrum of a single crystal 
form of one triglyceride. Preferably, the crystal form 
is IV form or more stable form, more preferably , V 
form or more stable form of cacao butter crystal 
forms designated by R.L. Wille and E.S. Lutton 
[J.A.O.C.S., 43, 491 -496 (1986)]. If the crystallized 
fat contains a large amount of non-crystal fat or the 
crystal type thereof is not uniform, the weak peaks of 



short iattice spacing of the X-ray diffraction spec- 
trum is not always clear and, therefore, It can be 
recognized by determining whether or not the 
prominent peaks of the short lattice spacing of the 
5 diffraction spectrum is corresponding to those of 
the stable-type crystals. For example, the most 
stable crystals of the triglyceride wherein the total 
carbon atoms of the constituent fatty acid residues 
are about 54 show a peak at about 4.6 A. Shortening 

10 containing such a glyceride showing a prominent 
peak at around 4.6 A is considered to be that mainly 
containing the stable type crystals. 

The shortening of the present invention is that 
containing the above crystallized tat and may also 

15 contain amorphous glycerides. 

The presence of amorphous glyceride qan con- 
tribute to show plasticized orfluidized properties at 
a temperature of ambient temperature to about 
30° C, while the fat is solid when it contains solely 

20 crystallized fat. Such plasticized or fiuidized proper- 
ties can improve dispersibility of the shortening 
when It is added to a hard butter mix. By this 
excellent dispersibility, superior effect can be ex- 
pected with a relatively small amount of the 

25 crystallized fat. The amorphous glyceride facilitates 
crystal conversion of the SUS-type crystallized fat 
into the crystals of the stable type, particularly, the 
most stable type because it perhaps imparts a 
degree of freedom to the molecular behavior of an 

30 ingredient having a high melting point upon crystalli- 
zation with cooling during the production of the 
shortening. 

In addition to the crystallized fat and amorphous 
fat, the shortening of the present invention can 

35 contain various kinds of known additives for shor- 
tening, for example, emuisifiers such as glycerol 
fatty acid ester, lecithin, sorbitan fatty acid ester, 
propylene glycol fatty acid ester, polyglycerol fatty 
acid ester and polyglycerol condensed ricinoleic 

40 acid ester; antioxidants such as ascorbic acid, 
tocopherol and citric acid; and the like, However, the 
required amount is not so much as that required in 
conventional shortening. Further, the shortening of 
the present invention can contain other known raw 

45 materials of a desired hard butter product For 
example, in the case of the shortening for chocoiate, 
it can contain sugars, powdered milk, cacao mass, 
cocoa powder, emuisifiers and the like. 

50 Process for producing shortening 

The process for producing shortening of the 
present invention is not limited to a specific process. 
In a typical example, the shortening can be produced 
by mixing and/or kneading a molten oily mixture of a 

55 fat or oil containing as the main ingredient SUS-type 
triglyceride the total carbon atoms of the constituent 
fatty acid residues of which are not less than 50, and 
afat or oil being rich in a low-melting point ingredient 
with cooling. 

60 The fat or oil containing as the main ingredient 
SUS-type triglyceride the total carbon atoms of the 
constituent fatty acid residue of which are not less 
than 50, preferably, less than 55 may be, for example, 
so-called vegetable butter such as cacao butter, 

65 mowrah butter, illipe butter, shea fat, sal fat, 
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alianblackia fat, mango fat, kokurn fat or the like, or 
palm oil, or a fractionated and purified product 
thereof. Further, it may be that obtained by selec- 
tively introducing a saturated fatty acid to 1- and 
3-posiiions of a fat or oil being rich in triglyceride 
wherein the constituent fatty acid at 2-position is an 
unsaturated fatty acid (mainly oleic acid, but a srrtail 
amount of linoleic acid, arachidonic acid, erucic acid 
or the like may be contained) (such techniques are 
described, for example, in Japanese Patent Kokai 
Nos, 52-104506, 55-71797 and 56-127094) and, if 
necessary, highly purifying by fractionation, or that 
prepared by other known processes for chemically 
synthesizing SUS-type triglyceride. In the case of a 
fat or oil containing a large amount of SUS-type 
triglyceride wherein the totai number of carbon 
atoms in the constituent fatty acid residue exceeds 
56, it is generally difficult to obtain it by fractionation 
and high purification of a natural fat or oil. Accord- 
ingly, it is preferred to use a fatty acid containing 20 
to 24 carbon atoms which is obtained by hardening, 
decomposition and purification of, for example, 
rapeseed oil, radish oil, lunaria oil, fish oil or whale 
oil, and the resulting free fatty acid or an ester with a 
lower alcohol is selectively introduced into 1- and 
3-positions of the above fat or oil being rich in a 
triglyceride having 2-unsaturated fatty acid. If 
necessary, the resultant is highly purified by fraction- 
ation. 

As the fat or oil being rich in a iow-melting point 
ingredient, there can be mainly used that containing 
as the main ingredient a glyceride to which 2 or more 
unsaturated fatty acid residues are bonded, for 
example, soybean oil, rapeseed oil, cottenseed oil, 
com oil, olive oil, peanut oil, saffSower oil, sesame oil, 
a fractionated liquid oil of paim, lard, tailow or the 
like, or their hardened oils. In order to improve 
oxidation stability, the fat or oil is preferably a 
hardened oil with a low multi-unsaturated acid (such 
as linofenic acid or linoleic acid) content. Such a 
hardened oil can contain a certain amount of a 
high-melting point ingredient (the crystallized fat 
obtained during the production of the shortening) so 
far as it is rich in a low-melting point ingredient, in 
this case, its melting point ("melting point" herein 
used is determined at softening point unless 
otherwise stated) preferably does not exceed about 
40 : C. Further, the meiting point should preferably be 
lower than 25° C to sufficiently guarantee plasticity of 
the shortening. 

The compounding ratio of the fat or oil mainiy 
composed of SUS-type triglyceride of which the total 
carbon atoms of the constituent fatty acid residues 
are not less than 50 to that being rich in low-melting 
point components is approximately 10 to 90 : 90 to 
10. 

The oily mixture prepared by compounding these 
ingredients is once molten and cooled with mixing 
and kneading. Preferably, this cooling is rapidly 
conducted in such a manner that the temperature of 
the mixture drops to 15 to 25"C or lower within 10 
minutes to obtain finer stable-type crystals. For this 
purpose, there can be readiiy employed a known 
cooling and kneading apparatus conventionally used 
for the production of shortening, for example. 
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Votator, Onrator, Kombinator, Diacooter (alt of them 
are trade names) and the iike. 

Further, the mixing can be conducted with 
blowing air or nitrogen gas to improve dispersibility 
5 of a product. 

The cooling process as described above is easy 
and simple in comparison with other crystallization 
process, for example, a process wherein micelle of 
triglycerides with a solvent is formed and separated 
w out, because the former process does not require 
any soivent treatment apparatus. Further, the former 
process requires no particular treatment to remove 
solvent. In general, such a process is cheaper in 
comparison with processes involving spraying from 
15 a spray drier, or pulverizing mass or coarse grains of 
a hardened fat or oil alone or in combination with a 
certain dispersion medium. 

The cooling process can extremely readily reduce 
the size of crystalline grains to less than 500 urn. 
20 Further, it is advantageous because the process can 
readily make the crystals smaller than 40 urn or 20 
jim. This advantage together with plasticity or fluidity 
of shortening provides excellent dispersibility in a 
mixture of hard butter ingredients and can reduce 
25 the required amount of the shortening to be used. 

After cooling and kneading, the product can be 
aged for 30 minutes or more, if necessary. Alterna- 
tively, the product can be simply allowed to stand to 
further stabilize the crystallized fat. 

30 

Process for producing hard butter product 

The shortening as described above is added to a 
35 melted mixture of hard butter ingredients such as 
chocolate mix during of cooling and solidification of 
the mixture without meiting the stable type crystals 
in the shortening to produce a desired hard butter 
product. 

40 The term "chocolates" used herein is not limited 
to those containing cacao butter in an amount 
prescribed by the laws or rules, but includes 
chocolates using tempering type hard butter other 
than cacao butter, trans-acid type hard butter which 

45 is non-tempering type hard butter or hard butter 
wherein fatty acids distribution is randomized by 
ester interchange or lauric type fats and oils, 
Particularly, according to the present invention, it is 
possible to produce chocolates by mixing tempering 

50 type hard butter and non-tempering type hard butter 
in a desired ratio, which has previously been 
impossible to produce. 

Addition of shortening is conducted in the step of 
cooling and solidification of a molten mixture of hard 

55 butter ingredients. Therefore, it is conducted at a 
temperature lower than that for completely melting 
the mixture (usually much higher than 40 °C). 
Further, addition of shortening should be conducted 
so as to avoid melting of the stable type crystals in 

60 shortening by the heat of the mixture. Therefore, it is 
added at a temperature lower than that of the 
mixture and at which the stable crystals are not 
completeiy molten within a short period of time. 
According to this manner, a reheating step or 

65 following repetition of cooling and reheating can be 
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eliminated Further, a product can be cast into a 
moid or enrobed immediately after dispersing the 
shortening in the mixture. Accordingly, when the 
temperature of the mixture in a tempering step is 
higher, the tempering step can be further simplified. 
In fact, the tempering step is scarcely required. 
However, when the temperature of addition of 
shortening is higher, the stable type crystals of 
shortening are liable to be molten, As a result, the 
amount of shortening to be added should be 
Increased or dispersion should be rapidly con- 
ducted. Therefore, the addition temperature should 
be determined by taking into consideratiopn such 
conditions. In general, a higher temperature can be 
selected, when the constituent fatty acid residues of 
the triglyceride, contain more carbon atoms. Addi- 
tion of shortening is possible insofar as the 
temperature of the mixture is loo low to lose fluidity. 

In the process for producing a hard butter 
product, the shortening of the present invention is 
preferably added in such an amount that the 
SUS-type triglyceride is 0.005 to 10% by weight 
based on the oily ingredient in the hard butter 
ingredients. 

After the shortening is added and dispersed, it is 
deposited, cast or enrobed according to a conven- 
tional method. In this case, the temperature of a 
hopper, a piston, a cylinder of a depositor or a mold 
for tempering may not be so strictly controlled as in 
the conventional process. 

The present invention will be iiiustrated in the 
following examples in detail. In the examples, all %'s 
are by weight unless otherwise stated. 

Example 1 

Commercially available SUS-type hard butter 
("Melano SS-400" sold by Fuji Oil Co., Ltd.) 
containing, as a whole, 80.6% of SUS-type trigly- 
ceride with constituent fatty acid residues of more 
than 52 carbons (e.g., 2-oleyldistearin: 63.2 %) and 
hardened rapeseed oi! (m.p.: 22°C) were com- 
pounded in the ratio of 30/70. After heat melting at 
50° C or higher, the mixture was cooled and mixed 
quickly in Kombinator (the temperature of the 
product at the outlet: 20° C, the time required for the 
product to reach to the outlet: 5 min.) with nitrogen 
gas blowing {13 ± 1.5% by volume based on the 
final product) to produce shortening. The resulting 
shortening was allowed to stand at 27° C for a day 
before use in the following process for production of 



The shortening was subjected to X-ray analysis 
immediately or after standing for one day. Both 
showed prominent peaks of short lattice spacing at 
about 4.6 A The peak height of the latter shortening 
which was allowed to stand was higher than that of 
the former, that is, the latter was further stabilized. 

By using 40% of cacao mass, 50% of powder 
sugar and 10% of cacao butter as well as 0.4% of 
lecithin based on the total of the above materials as 
raw materials, according to a conventional method, 
molten chocolate mix (52° C) was produced, which 
was cooled with stirring in a water bath at 34° C. 
When the temperature of the product was dropped 
to 34° C, the above shortening (25° C) was added to 



the mix (2% of the mix). Stirring was continued for 
10 minutes and the mixture was cast in a mold, and 
after about 15 to 20 minutes at about 10 0 C, release 
from the mold was observed. As a result, chocolate 
5 thus produced readily released from a mold and had 
good gloss. 

According to the same manner, chocolate was 
produced except that shortening was not added. 
The resulting chocolate could not release from a 
10 mold after 20 minutes. When the chocolate was 
forced to release from the mold, it had inferior gloss 
and luster. 

Further, according to the same manner, chocolate 
was produced except that commercially available 
15 shortening ("Punnpas De Luxe* sold by Fuji Oil Co., 
Ltd.) was used. In this case, the resulting chocolate 
could not release from a mold either and, after it was 
forced to release from the mold, it had inferior gloss. 

SO Example 2 

By using ailanblackia extracted oil as a raw 
material, a high melting point fraction was obtained 
(yield: 58.1%, iodine value: 29.9, containing 95.1°/o 
of SUS triglyceride having more than 52 carbons In 

25 the constituent fatty acid residues, e.g., 91.2% of 
2-oleyldistearin). 

According to the same manner as described in 
Example 1 , shortening was produced except that the 
fraction was compounded with rapeseed oil in the 

30 ratio of 30 : 70, 50 : 50 or 70 : 30. When the 
compounding ratio of rapeseed oil was higher, the 
product became softer and was more readily 
handled. All the shortening showed prominent peaks 
of short lattice spacing at about 4.6 Aby X-ray 

35 analysis and the main ingredients of the crystallized 
fats were of the most stable type. 

By using 7% of cacao mass, 25% of whole milk 
powder, 40% of powder sugar and 28% cacao 
butter as well as 0.5<>/o of lecithin based on the total 

40 amount of these materials, molten chocolate mix 
was prepared according to a conventional method. 
The molten chocolate mix thus obtained at 50° C was 
cooled with stirring in a water bath at 34° C. When 
the temperature of the product was dropped to 35 

45 °C during cooling, 2 % (the compounding ratio : 70 : 
30) of the above shortening (30 °C) was added to 
the batter and stirring was continued for 10 minutes. 
Subsequently, the product was cast In a moid and 
release from the mold was observed after about 15 

50 to 20 minutes at about 10 °C. each product easily 
released from the mold to provide chocolate with 
good gloss. 

Example 3 

55 According to the same manner as described in 
Example 1, commercially available SUS-type hard 
butter (the above described "Melano SS-400") was 
compounded with hardened rapeseed oil or a 
mixture of rapeseed oil and palm oil (m.p.: 17°C, 

60 22°C or 36°C) in the ratio of 50 : 50 or 20 : 80 and, 
after heat melting at 50 °C or higher, shortening was 
produced. All of the resulting shortening mainly 
composed of the most stable type crystaliteed fats. 
By using the resulting shortening, chocolate was 

65 produced according to the same manner as de- 
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scribed in Example 1. As the result, release from a 
mold and gloss were evaluated as "good" except 
that the shortening containing hard butter and 
unhardened oil at the ratio of 20 : 80 was evaluated 
as "acceptable". 

Criteria for the evaluation of release from a mold 
and gloss: 

Good; The product can release by patting once or 
twice, and has gioss. 

Acceptable: The product can release by patting 3 
to 4 times, but shows partially striped pattern on its 
surface. 

Bad: The product can not release from a mold even it 
was patted. 

Example 4 

According to the same manner as described in 
Exampie 1, shortening was produced except that 
cacao butter (containing 81.8% of SUS-type fats 
having 52 or more carbons in the constituent fatty 
acid residues wherein the content of 2-oleopalml- 
tyistearin, the main ingredient, was 40.1 Wo) was 
mixed with the equal amount of hardened rapeseed 
oil (m.p.: 22°C). 

According to the same manner as described in 
Example 1 , chocolate was produced except that the 
above shortening was added to the chocolate mix at 
32° C. The product readily released from a moid and 
had good gloss. However, when the addition was 
conducted at 35"C, the resulting product showed 
bad release from the mold and had bad gloss. 
Further, it showed blooming. 

Example 5 

According to the same manner as described in 
Example 1 , shortening was produced by mixing paim 
mid fraciion (iodine value: 34.2, containing 76,7% of 
SUS type trigiyceride such as 62% of 2-oleyldipal- 
mitin) with hydrogenated rapeseed oil (m.p.: 10° C) 
(80 :80). 

The resulting shortening was added to a molten 
chocolate mix (produced from cocoa powder of 8%, 
powder sugar of 35%, whole milk powder of 10%, 
skim milk powder of 12%, the above palm mid 
fraction of 35% and lecithin of 0.4%>, when the mix 
was cooled to 30°C (0.5%, 1.0% or 3.00/o based on 
the mix) and the resultant was oast in a moid and 
cooled. Releasing from a mold and gloss of the 
product were evaluated as "acceptable", "good" and 
"good", respectively. 

Example 6 

According to the same manner as described in 
Example 1, commercially available SUS-type hard 
butter (the above described "Melano SS-400") was 
compounded with hardened rapeseed oil (m,p.: 
22^ C) in the ratio of 20 : 80 and shortening was 
produced. 

By using 30% of cacao mass, 5% of cocoa, 7% of 
whoie milk powder, 38% of powdered sugar and 
20% of paim oil as well as 0.4% of lecithin based on 
the total amount of these materials as raw materials, 
chocolate mix was prepared according to a conven- 
tional method. Thus molten chocolate mix thus 
obtained at 50 0 C was cooied with stirring in a water 



bath at 30° C. When the temperature of the product 
dropped to 30° C, the above shortening (25 "C, 0.10/ fl 
based on the mix) was added to the mix. After 
stirring was continued for 10 minutes, the product 

5 was cast in a mold (2.5 cm x 7.5 cm x 0.8 cm). After 
standing at about 10 °C for about 15 to 20 minutes, 
release from a mold was observed. As the result, 
chocolate could easily release from the mold and 
had good gloss. The chocolate was comfortably 

10 melted in the mouth with cool feeling. The chocolate 
was free from bloom after standing at 20" C for 3 
months. 

Likewise, according to the same manner as 
described above, by using completely hydrogenated 
15 palm oil and completely hydrogenated palm kernel 
oil stearin (iodine value; 6.5) (ascending melting 
point: 34.2" C) instead of palm oil, a favorable result 
was obtained. 

20 Example 7 

According to the same manner as described in 
Example 1, commercially available SUS-type hard 
butter (the above described "Melano SS-400") was 
compounded with hardened rapeseed oil (m.p.: 

25 17°C) in the ratio of 50 : 50 and shortening was 
produced. 

By using 40% of palm mid fraction (iodine value: 
45), 25% of whole milk powder, 20% of lactose and 
15 of powdered sugar as well as 0.4% of lecithin 

SO based on the total amount of these materials as raw 
materials, a cream mix for a center filling was 
prepared according to a conventional method. Thus 
molten cream mix thus obtained at 50 °C was cooled 
with stirring in a water bath at 25° C. When the 

35 temperature of the product dropped to 25° C, the 
above shortening (33 °C, 1% based on the mix) was 
added to the mix. After stirring was continued for 10 
minutes, the product was used as a center filling of 
chocolate and molded. After standing at room 

40 temperature (20 to 25°C), the center filling was 
observed. As the result, the center filling obtained by 
using the above shortening had smooth texture and 
formed no graying due to coarse fat crystals even 
after 2 months. 

45 To the contrary, a center filling obtained without 
using shortening showed graying due to coarse fat 
crystals and crumbly texture and mouth fee! within 1 
month, which deteriorated the quality of the product. 

50 Example 8 

By using 4% of cacao mass, 8% of cocoa, 10.4% 
of cacao butter, 26.6% of commercially available non 
tempering type fat for chocolate having a Sow SFI 
("Melano BST" sold fay Fuji Oil Co., Ltd.), 18<Vo of 

55 whole milk powder and 33% of powdered sugar as 
well as 0,4% of lecithin based on the total amount of 
these materials as raw materials, chocolate mix was 
prepared according to a conventional method. Thus 
molten chocolate mix thus obtained at 52°C was 

60 cooled with stirring in a water bath. When the 
temperature of the product dropped to 30 C C, the 
shortening obtained in Example 7 (33° C. O.50/0 
based on the mix) was added to the mix. After 
stirring was continued for 10 minutes, the product 

65 was cast In a moid. As a control, a product without 
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the shortening was prepared according to the same 
manner. 

These products were stored at a constant tem- 
perature of 15 to 25° C or with raising and dropping 
the temperature between 17°C and 30,5° C four 5 
times per day, respectively and the surface and 
inside states of the products were observed. As the 
result, the product without the shortening showed 
graying and had bad gioss within 1 month, whereas 
the product with the shortening maintained original w 
good gloss and showed no graying. 

As described above, the shortening of the present 
invention can eliminate reheating step of tempering 
in the production of a hard butter. Further, even 
when the tempering is simplified or omitted, the 1$ 
product can readily release from a moid or It is 
rapidly dried and used for enrober in an early stage. 
Thus, the product having good properties such as 
gloss or mouthfeel can be readily obtained. By using 
the shortening of the present invention, the problem 20 
of limitation of compatibility with cacao butter can be 
solved. Therefore, cacao butter can be mixed, for 
example, with iauric type fats and oils in any desired 
ratio to easily provide a hard butter product which 
has comfortably melting in the mouth with cool 25 
feeilng and good cacao butter flavor. Further, 
tempering operation can be standardized in com- 
parison with a conventional method and preiiminary 
examination for determining tempering style can be 
minimized, which is extremely advantageous from 30 
the practical viewpoint. 
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residues of which are not iess than 50, with fat 
or oil being rich in a low-melting point ingre- 
dient, and cooling the mixture. 

7. A process for producing a hard butter 
product which comprises adding shortening: to 
a moSten mixture of hard butter ingredients 
during cooling and solidifying of the mixture 
without melting crystals of the shortening, said 
shortening being as defined in any one of 
claims 1 to 5. 

8. The use of a shortening as defined in any 
one of claims 1 to 5 in the manufacture of 
chocolate. 

9. Chocolate comprising a shortening as 
claimed in any one of claims 1 to 5. 



1 , Shortening for a hard butter product which 
comprises crystallized fat, the crystallized fat 
comprising 1 ,3-saturated-2-unsaturated trigiy- 40 
ceride the total carbon atoms of the constitu- 
ted fatty acid residues of which are not less 

than 50, and with a proportion of the crystals of 
the crystallized fat being in their stable type. 

2. A shortening as claimed in claim 1 in which 45 
the crystallized fat comprises not less than 50°/o 

by weight of 1,3-saturaied-2-unsaturated trigly- 
ceride. 

3. A shortening as claimed in claim 1 in which 

the crystallized fat comprises not less than 70% SO 
by weight of 1 ,3-saturated-2-unsaturated trigly- 
ceride, 

4, A shortening as claimed in any one of 
claims 1 to 3 which comprises not less than 5% 

by weight based on said shortening of 55 
1 ,3-saturated-2~unsaturated triglyceride. 

5. A shortening as claimed in any one of 
claims 1 to 3 which comprises 10 to 90% by 
weight based on said shortening of 

1 ,3-saturated-2-unsaturafed triglyceride. 60 

6, A process for producing shortening as 
defined in any one of claims 1 to 5 by mixing 
and/or kneading a molten oily mixture of 

1 ,3-saf urated-2-unsaturated triglyceride, the 

total carbon atoms of the constitutent fatty acid 85 
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